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(54) Method and apparatus for producing a tyre carcass 



(57) An apparatus (1) for producing a tire carcass 
having bead portions which are substantially free from 
cut surfaces of carcass cords. The apparatus includes 
a substantially toroidal carrier (2) for supporting a rubber 
member (18) of a tire. An indexing mechanism causes 
an indexing movement of the carrier by a predetermined 
angle about a rotational axis of the carrier. A feed mech- 
anism (3a,3b) continuously feed a carcass cord (7) to- 
ward an outer surface of the carrier, wherein the feed 
mechanism are reciprocable in the axial direction of the 
carrier within a surface region (9) thereof, that extends 
axially of the carrier at least between positions of the 
carrier corresponding to a bead portion and a tread end 
portion of a tire, respectively. Pressure mechanisms 
(4a-4d) forming at least a pair are arranged adjacent to 
opposite ends of the surface region of the carrier, re- 
spectively, so that the carcass cord fed from the feed 
mechanism is wound about the respective pressure 
mechanisms and urged thereby toward the outer sur- 
face of the carrier. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] The present invention relates a method of, and 
an apparatus for producing tire carcass. 

2. Description of the Related Art 

[0002] Conventionally, a pneumatic tire is produced 
by a method in which a plurality of carcass cords are 
aligned and coated by rubber to form a rubber strip, 
which is then cut into a rubber sheet having a predeter- 
mined constant length. The rubber sheet is wound 
around an inner liner supported on a drum, and both 
ends of the rubber sheet are joined to each other. Sub- 
sequently, bead cores are fitted over the rubber sheet 
on both sides of the drum to form a tire carcass belt layer. 
The edges of the carcass belt layer are then folded 
about the bead cores and additional tire members, such 
as side rubbers and the like, are wound over the folded 
portions of the carcass belt layer to form a green case. 
The^green case is then shaped into a toroidal green tire, 
which is then subjected to vulcanization and other steps 
necessary to form a product tire. 
[0003] With the above-mentioned conventional tire 
production method, it is inevitable that a number of cut 
surfaces of the carcass cord are successively arranged 
along the folded portions of the carcass, and subjected 
to stress concentrations during use of the tire. Due to 
severe stress concentration at the cut surfaces of the 
carcass cord, that tends to be caused under extreme 
use conditions of the tire, there may occur interlayer 
separations at the cord ends, or other serious defects 
at the tire bead portions. 

[0004] In view of the above-mentioned problems aris- 
ing from the conventional method, JP-A-1 0-226,203 dis- 
closes a tire in which the bead portions are essentially 
free from cut surfaces of the carcass cord. In this in- 
stance, the carcass of the tire has a substantially cord- 
less center portion which is formed by continuously ap- 
plying, on each side of the tire, a carcass cord in a zigzag 
manner so that the cord is reciprocated between the 
bead core portion and that portion of the carcass belt 
layer which corresponds to the side edge portion of the 
tread rubber layer. However, except that the carcass 
cord is to be applied in a zigzag manner on each side 
of the tire, JP-A-1 0-226,203 does not disclose concrete 
measures which can be effectively used for practical 
production of tire carcass. 

SUMMARY OF THE INVENTION 

[0005] It is highly desirable, and is thus a primary ob- 
ject of the present invention, to realize a practical tech- 
nology for producing a tire carcass in which the bead 



portions are free from cut surfaces of the carcass cord. 
Such a technology should ensure that the carcass can 
be produced efficiently, without requiring noticeably 
complicated hardware arrangement. 

5 [0006] According to one aspect of the present inven- 
tion, there is provided an apparatus for producing a tire 
carcass, comprising: a substantially toroidal carrier for 
supporting a rubber member of a tire; an indexing mech- 
anism for causing an indexing movement of the carrier 

10 by a predetermined angle about a rotational axis of the 
carrier; a feed mechanism having an outlet guide for 
feeding a carcass cord toward an outer surface of the 
carrier, said feed mechanism being reciprocable in the 
axial direction of the carrier within a surface region 

15 thereof, that extends axially of the carrier at least be- 
tween positions of the carrier corresponding to a bead 
portion and a tread end portion of a tire, respectively; 
and pressure mechanisms forming at least a pair are 
arranged adjacent to opposite ends of said surface re- 

20 gion of the carrier, respectively, so that the carcass cord 
fed from the feed mechanism is wound about the re- 
spective pressure mechanisms and urged thereby to- 
ward the outer surface of the carrier. 
[0007] The pressure mechanisms may be arranged 

25 adjacent to those positions of the carrier, which corre- 
spond to opposite bead portions of a tire, respectively. 
Additionally, or alternatively, the pressure mechanisms 
may be arranged adjacent to those positions of the car- 
rier, which correspond to the bead portion and the tread 

30 end of the tire, respectively. 

[0008] The apparatus according to the present inven- 
tion may comprise two pairs of the pressure mecha- 
nisms arranged adjacent to those portions of the carrier, 
which correspond to opposite bead portions and oppo- 

35 site tread ends of the tire, respectively. 

[0009] Preferably, the pressure mechanisms each 
comprise a pin about which the carcass cord can be 
wound, drive means for moving the pin into, and out of 
contact with the outer surface of the rubber member on 

40 the carrier, and a pressure member for urging the car- 
cass cord, which has been wound about the pin, toward 
the outer surface of the rubber member on the carrier. 
[001 0] The apparatus according to the present inven- 
tion may further comprise at least one deflection mech- 

45 anism arranged between the pressure mechanisms 
forming a pair, for changing the direction in which the 
carcass cord extends along the outer surface region of 
the carrier. 

[0011] The feed mechanism may comprise a three- 
50 axle actuator that is adapted to move the carcass cord 
along the outer surface of the carrier. 
[001 2] According to another aspect of the present in- 
vention, there is provided a method of producing a tire 
carcass, comprising the steps of: supporting a rubber 
55 member on a substantially toroidal carrier; operating an 
indexing mechanism and thereby causing an indexing 
movement of the carrier by a predetermined angle about 
a rotational axis of the cattier; operating a feed mecha- 
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nism synchronously with the indexing mechanism, so 
that said feed mechanism is reciprocated in the axial di- 
rection of the carrier within a surface region thereof, that 
extends axiaily of the carrier at least between positions 
of the carrier corresponding to a bead portion and a 
tread end portion of a tire, respectively, and a carcass 
cord is fed through an outlet guide in the feed mecha- 
nism toward an outer surface of the carrier; and operat- 
ing at least a pair of pressure mechanisms synchro- 
nously with the indexing mechanism, said pressure 
mechanisms being arranged adjacent to opposite ends 
of said surface region of the carrier, respectively, so that 
the carcass cord fed from the feed mechanism is wound 
about the respective pressure mechanisms and urged 
thereby toward the outer surface of the carrier. 
[001 3] In the method according to the present inven- 
tion, at least one deflection mechanism may be provided 
between the pressure mechanisms. In this instance, the 
carcass cord is engaged with the deflecting mechanism 
so as to change the direction of the carcass cord along 
the outer surface region between said pressure mech- 
anisms and thereby form a carcass in which the carcass 
cord has a deflected center region. 
[00141 In the method according to the present inven- 
tion, furthermore, the feed mechanism and the pair of 
pressure mechanisms may be provided for each side of 
the tire. In this instance, the feed mechanism and the 
pressure mechanisms on one side of the tire are oper- 
ated simultaneously with the corresponding feed mech- 
anism and the corresponding pressure mechanisms on 
the other side of the tire, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

FIG. 1 is a perspective view showing the apparatus 
for producing tire carcasses according to a first em- 
bodiment of the present invention; 
FIG. 2 is a perspective view showing a pressure 
mechanism; 

FIGS. 3(a) to 3(h) are explanatory views showing 
successive steps for producing a carcass having a 
substantially cordless center region with the appa- 
ratus of FIG. 1; 

FIGS. 4(a) to 4(d) are explanatory views showing 
the operation of the pressure mechanism of FIG. 2; 
FIGS. 5(a) and 5(b) are plan view and perspective 
view, respectively, of the carcass produced by the 
steps of FIGS. 3(a) to 3(h); 

FIG. 6 is a perspective view similarto FIG. 1 , show- 
ing the apparatus according to a second embodi- 
ment of the present invention; 
FIGS. 7(a) to 7(h) are explanatory views showing 
successive steps for producing a carcass having a 
deflected center region by using the apparatus of 
FIG. 6; 

FIGS. 8(a) and 8(b) are plan view and perspective 



view, respectively, of the carcass produced by the 
steps of FIGS. 7(a) to 7(h); 

FIGS. 9(a) and 9(b) are perspective views of a car- 
cass having a substantially cordless center region, 
5 before and after folding the carcass end portions, 
respectively; 

FIGS. 10(a) and 10(b) are perspective views of a 
carcass having a deflected center region, before 
and after folding the carcass end portions, respec- 
10 tively; and 

FIGS. 11(a) and 11(b) are explanatory views show- 
ing a double pitch arrangement of the carcase cord. 

DETAILED DESCRIPTION OF THE PREFERRED 
15 EMBODIMENTS 

[0016] The present invention will be explained below 
in further detail, with reference to the preferred embod- 
iments shown in the drawings. It is noted that the same 
20 reference numerals or characters are used throughout 
the figures, to denote the same or corresponding ele- 
ments. 

[001 7] With reference to FIG. 1 , there is shown an ap- 
paratus for producing a tire carcass according to a first 

25 embodiment of the present invention. The apparatus is 
designated as a whole by reference numeral 1 , and is 
comprised of a substantially toroidal carrier 2, an index- 
ing mechanism represented by a servomotor M or the 
like, a pair of feed, mechanisms 3a, 3b, and a plurality 

30 of pressure mechanisms 4a to 4d. 

[001 8] The carrier 2 has a substantially toroidal outer 
shape and serves to support thereon an inner liner or 
the like rubber member 1 8. The outer shape of the car- 
rier 2 corresponds, at least approximately, to the inner 

35 surface of the tire to be produced. The carrier 2 may be 
in the form of a rigid core or a flexible bladder, which can 
be inflated into the desired three-dimensional inner sur- 
face shape of the tire. 

[0019] The indexing mechanism including the servo- 

40 motor M in the illustrated embodiment serves to cause 
an indexing movement of the carrier 2 by a predeter- 
mined angle about the rotational axis of the carrier 2. 
The predetermined angle for indexing the carrier 2 cor- 
responds, for example, to a pitch of a carcass 6A as 

45 measured in the circumferential direction of the carrier 
2 indicated by an arrow 5, with which the carcass cord 
is applied in a zigzag manner. Although a detailed illus- 
tration is omitted for the sake of simplicity, the output 
shaft of the servomotor M can be connected to a support 

so shaft for the carrier 2, through an appropriate coupling. 
The support shaft is arranged coaxially to the carrier 2 
such that they can be rotated jointly. 
[0020] The feed mechanisms 3a, 3b each include an 
outlet guide 8 for guiding a carcass cord 7 and feeding 

55 it toward the outer surface of the carrier 2. The feed 
mechanisms 3a, 3b are each reciprocable in the axial 
direction of the carrier, i.e., the width direction of the tire, 
within an outer surface region 9 of the carrier 2, that ex- 
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tends between the positions corresponding to the bead 
portion and the tread end portion of the tire, respectively. 
It is preferred that each feed mechanism 3a, 3b is in the 
form of a three-axle actuator which allows the outlet 
guide 8 to be moved along the outer surface 1 0 of the 
carrier 2 in its axial direction. Such an actuator is readily 
available on the market as a versatile industrial robot. 
In the embodiment shown in FIG. 1, the feed mecha- 
nisms 3a, 3b are arranged in pair, for opposite sides of 
the carrier 2, respectively, and operated synchronously 
with the indexing mechanism and also with each other 
so as to form both side portions of the carcass layer si- 
multaneously. However, in accordance with various de- 
sign requirements relating to the structure of the carcass 
layer, the number of the feed mechanism 3a, 3b may be 
either decreased or increased. 

[0021] The pressure mechanisms 4a to 4d are ar- 
ranged opposite to respective end portions of the above- 
mentioned outer surface region 9 of the carrier 2, i.e., 
at the bead portion and the tread end portion of the tire, 
so that the carcass cord 7 continuously supplied from 
the feed mechanism 3a or 3b can be wound around a 
tip end portion of the pressure mechanism 4a, 4b, 4c or 
4d and urged by it toward the carrier 2. 
[0022] As particularly shown in FIG. 2, it is preferred 
that each pressure mechanism 4 is comprised of a pin 
1 1 which is normally biased by a compression spring 1 2 
toward the carrier 2, and a pressure block 15 substan- 
tially in the form of a hollow cylindrical body accommo- 
dating the spring 1 2 and part of the pin 1 1 . The pressure 
block 15 is secured to the free end of a linear actuator 
14, e.g., a pneumatic or hydraulic cylinder device, so 
that it can be moved toward and away from the carrier 
2. In order to achieve an improved adhesion of the car- 
cass cord 7 to the rubber member 1 8, it is preferred that 
the pressure block 1 5 is provided therein with an appro- 
priate heating element, not shown. 
[0023] The number of pressure mechanisms 4a to 4d 
may be determined in accordance with various design 
requirements relating to the structure of the carcass lay- 
er. Thus, for example, when it is desired to produce a 
carcass 6A having a substantially cordless center re- 
gion, it is preferred that four pressure mechanisms 4a 
to 4d are arranged to form two pairs on opposite sides 
of the carrier 2, as shown in FIG. 1 . In this instance, the 
pressure mechanism 4a, 4b forming a first pair are ar- 
ranged adjacent to those positions of the carrier 2 on its 
one side, which correspond to the bead portion and the 
tread end of the tire, respectively. Similarly, the pressure 
mechanism 4c, 4d forming a second pair are arranged 
adjacent to those positions of the carrier 2 on its another 
side, which correspond to the tread end and the bead 
portion of the tire, respectively. 

[0024] The manner of production of a tire carcass, in 
conjunction with the operation of the apparatus of FIG. 
1 explained above, will be described below with refer- 
ence to FIGS. 3(a) to 3(h). 

[0025] In step 1 , it is assumed that an inner liner or 



the like rubber member 1 8 is supported on the outer pe- 
ripheral surface of the carrier 2, and the leading ends of 
the carcass cords 7 on both sides of the tire are tightly 
retained by the pins 11 a, 11 d of the pressure mecha- 

5 nisms 4a, 4d, respectively, at positions of the rubber 
member 18 corresponding to the bead portions of the 
tire. As shown in FIG. 3(a), the feed mechanisms 3a, 3b 
are moved in the meridian direction of the carrier 2 to- 
ward the respective positions of the rubber member 1 8 

10 corresponding to the tread ends of the tire, while con- 
tinuously feeding the carcass cords 7 from the outlet 
guides 8 of the feed mechanisms 3a, 3b and applying 
them onto the outer surface of the rubber member 18. 
[0026] In step 2, as shown in FIG. 3(b), when the feed 

15 mechanisms 3a, 3b have reached the tread end posi- 
tions of the rubber member 1 8, the pins 11b, 1 1 c of the 
pressure mechanisms 4b, 4c situated above the tread 
end positions are moved downwards until they are re- 
siliency brought into contact with the rubber member 1 8. 

20 Subsequently, the indexing mechanism is actuated to 
rotate the carrier 2 by a predetermined pitch angle, and 
the feed mechanisms 3a, 3b are moved back in the me- 
ridian direction of the carrier 2 toward the positions cor- 
responding to the bead portions of the tire. By this, the 

25 carcass cords 7 are wound around the pins 11b, 11c to 
extend in substantially reversed directions. 
[0027] In step 3, as shown in FiG.3(c), while the feed 
mechanisms 3a, 3b are moved toward the respective 
positions corresponding to the bead portions of the tire, 

30 the pressure mechanisms 4b, 4c are operated and the 
carcass cords 7 around the pins 1 1 b, 1 1 c are thus urged 
by the pressure blocks 15b, 15c against the rubber 
member 1 8 so that the carcass cords are tightly adhered 
to the tread end positions of the rubber member 1 8. 

35 [0028] In step 4, as shown in FIG. 4(d), when the feed 
mechanisms 3a, 3b have reached the respective posi- 
tions corresponding to the bead portions of the tire, the 
pins 11a, 11d of the pressure mechanisms 4a, 4d situ- 
ated above the feed mechanisms 3a, 3b are moved 

40 downwards until they are resiliently brought into contact 
with the rubber member 18, and the indexing mecha- 
nism is then actuated to rotate the carrier 2 by a prede- 
termined pitch angle so that the carcass cords 7 are 
wound around the pins 11a, 11d to extend in substan- 

45 tially reversed directions. 

[0029] Subsequently, the pressure mechanisms 4a, 
4d are operated and the carcass cords 7 around the pins 
1 1 a, 1 1 d are thus urged by the pressure blocks 1 5a, 1 5d 
against the rubber member 1 8 so that the carcass cords 

50 are tightly adhered to the tread end positions of the rub- 
ber member 1 8. This condition corresponds to the initial 
condition for the step 1 explained above. Then, steps 5 
to 8 are successively performed, which are essentially 
the same as the above-mentioned steps 1 to 4, respec- 

55 tively. I nthisway,it is possible to apply the carcass cords 
7 on the outer surface of the rubber member 1 8 in a zig- 
zag manner as seen in the circumferential direction 5 of 
the carrier 2. 
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[0030] The above-mentioned operation of the pres- 
sure mechanisms 4 is illustrated in FIGS. 4(a) to 4(d). 
Thus, the pressure mechanism 4 is initially situated 
above the rubber member 18, as shown in FIG. 4(a). 
When the corresponding feed mechanism 3a, 3b reach- 
es the predetermined position, the pressure mechanism 
4 is moved downward so that the pin 11 is resiliently 
brought into contact with the rubber member 1 8 and the 
carcass cord 7 is wound around the pin 11 , as shown in 
FIGS. 4(b) and 4(c). Then, the pressure block 15 is fur- 
ther moved downwards so that the carcass cord 7 is 
tightly urged against the rubber member 1 8, as shown 
in FIG. 4(d). 

[0031 ] The carcass 6 A produced by the apparatus ac- 
cording to the above-mentioned first embodiment is 
shown in FIGS. 5(a) and 5(b). It can be seen that the 
carcass 6A has a substantially cordless center portion 
and bead portions which are completely free from un- 
desirable carcass cord cut surfaces. 
[0032] With reference to FIG. 6, there is shown an ap- 
paratus for producing a tire carcass according to a sec- 
ond embodiment of the present invention, which is gen- 
erally the same as the first embodiment shown in FIG. 

1 . It is noted that the apparatus shown in FIG. 6 is de- 
signed for producing a tire carcass wherein a single car- 
cass cord extends over the entire surface of the carrier 

2, i.e., continuously between the opposite bead portions 
of the tire. The carcass cord 7, which is present at the 
center portion of the carcass, has a deflected configu- 
ration so that it extends in the width direction of the tire 
forming a predetermined angle relative to the rotational 
axis of the carrier 2. 

[0033] To this end, the apparatus 1 includes a single 
feed mechanism 3 and two pressure mechanisms 4a, 
4d arranged adjacent to the positions of the carrier 2 
which correspond to the bead portions of the tire, re- 
spectively. Instead of the pressure mechanisms 4b, 4c 
adjacent to the tread center positions as in the first em- 
bodiment, there is provided at least one deflecting 
mechanism that is situated at a position between the 
pressure mechanisms 4a, 4d. 

[0034] The apparatus 1 shown in FIG. 6 is provided, 
for instance, with two deflecting mechanisms 17a, 17b 
which may be arranged at the tread end positions of the 
carrier 2, respectively. The deflecting mechanisms 17a, 
17b are each comprised of a pin 16a, 16b with which 
the carcass cord 7 continuously fed from the feeding 
mechanism 3 is engaged to change the direction of the 
cord 7 within a center region of the carcass between the 
opposite tread end positions, thereby forming a deflect- 
ed portion 20a, 20b. 

[0035] When it is desired or necessary that the car- 
cass cord in the deflected portion 20a, 20b is positively 
adhered to the outer surface of the rubber member 18, 
the deflecting mechanisms may be each provided with 
a spring, pressure block and/or heater, in the same man- 
ner as the pressure mechanism. 

[0036] The manner of production of a tire carcass, in 
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conjunction with the operation of the apparatus of FIG. 
6 explained above, will be described below with refer- 
ence to FIGS. 7(a) to 7(h). 

[0037] In step 1 , it is assumed that a rubber member 
5 18, such as an inner liner, is supported on the outer pe- 
ripheral surface of the carrier 2, and the leading end of 
the carcass cord 7 is tightly retained by the pin 11a of 
the pressure mechanism 4a, at a position of the rubber 
member 1 8 corresponding to the bead portion of the tire. 
10 As shown in FIG. 3(a), the feed mechanism 3 is moved 
in the meridian direction of the carrier 2 toward the po- 
sition of the rubber member 18 corresponding to the 
tread end of the tire, while continuously feeding the car- 
cass cords 7 from the outlet guide 8 of the feed mech- 
is anism 3 and applying it onto the outer surface of the rub- 
ber member 18. 

[0038] Step 2 is performed while the feed mechanism 
3 continuously feeding the carcass cord is moved to- 
ward the opposite bead portion of the tire. Thus, as 

20 shown in FIG. 7(b), when the feed mechanism 3 has 
reached the tread end position of the rubber member 
1 8, the pin 1 6a of the deflecting mechanism 1 7a situated 
above the tread end position is moved downwards until 
it is brought into contact with the rubber member 18, to 

25 change the direction of the carcass cord at the position 
of the pin 1 6a and thereby form a deflecting point 20a 
of the carcass cord. 

[0039] Step 3 is similar to step 2 in that it is also per- 
formed while the feed mechanism 3 continuously feed- 

30 jng the carcass cord is moved toward the opposite bead 
portion of the tire. Thus, as shown in FIG. 7(c), when the 
feed mechanism 3 has reached the other tread end po- 
sition of the rubber member 18, the pin 16b of the de- 
flecting mechanism 17b situated above that tread end 

35 position is moved downwards until it is brought into con- 
tact with the rubber member 1 8, to change the direction 
of the carcass cord at the position of the pin 1 6b and 
thereby form another deflecting point 20b of the carcass 
cord. 

40 [0040] In step 4, the feed mechanism 3 continuously 
feeding the carcass cord is further moved toward the 
opposite bead portion of the tire, as shown in FIG. 7(d). 
[0041 ] In step 5, as shown in FIG. 7(e), when the feed 
mechanism 3 has reached the opposite bead portions, 

45 the pin 11 d of the pressure mechanism 4d situated 
above the feed mechanism 3 there is moved downwards 
until it is brought into contact with the rubber member 
18, and the indexing mechanism is actuated to rotate 
the carrier 2 by a predetermined pitch angle so that the 

50 carcass cord 7 is wound around the pin lid to extend in 
substantially reversed direction. 

[0042] Subsequently, the feed mechanism 3 is moved 
back toward the initial bead portion while continuously 
feeding the carcass cord, and the deflecting mecha- 
55 nisms 1 7a, 1 7b are successively operated in steps 6 and 
7 as shown in FIGS. 7(f) and 7(g), respectively. 
[0043] In step 8, as shown in FIG. 7(h), when the feed 
mechanism 3 has reached the initial bead portion, the 
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pin 11a of the pressure mechanism 4a situated above 
the feed mechanism 3 there is moved downwards until 
it is brought into contact with the rubber member 1 8, and 
the indexing mechanism is actuated to rotate the carrier 
2 by a predetermined pitch angle so that the carcass 
cord 7 is wound around the pin 11 d to extend in the initial 
direction. This condition corresponds to the initial con- 
dition for the step 1 explained above. The steps 1 to 8 
are repeated to apply the carcass cords 7 on the outer 
surface of the rubber member 1 8 in a zigzag manner as 
seen in the circumferential direction 5 of the carrier 2. 
[0044] The carcass 6B produced by the apparatus ac- 
cording to the above-mentioned second embodiment is 
shown in FIGS. 8(a) and 8(b). It can be seen that the 
carcass 6B has a deflected center portion and bead por- 
tions which arc completely free from undesirable car- 
cass cord cut surfaces. 

[0045] It will be appreciated that the present invention 
provides a practical technology for producing a tire car- 
cass in which the bead portions are free from cut sur- 
faces of the carcass cord, whereby the carcass can be 
produced efficiently, without requiring noticeably com- 
plicated hardware arrangement. 
[0046] While the present invention has been de- 
scribed above with reference to specific embodiments, 
it is needless to say that various changes and/or modi- 
fications are possible without departing from the scope 
of the invention. Thus, for example, after formation of 
the carcass 6A having a substantially cordless center 
portion as shown in FIG. 9(a), or the carcass 6B having 
a deflected tread center portion as shown in FIG. 1 0(a), 
the inner peripheral portions 21 of the carcass layer may 
be folded over the respective bead rings (not shown), 
as shown at 22. Also, a plurality of carcass layers pro- 
duced as above may be stacked with each other with a 
circumferential offset amount which corresponds to mul- 
tiple times of the pitch form the zigzag arrangement of 
the carcass cord. 



Claims 

1 . An apparatus for producing a tire carcass, compris- 
ing: 

a substantially toroidal carrier for supporting a 
rubber member of a tire; 
an indexing mechanism for causing an indexing 
movement of the carrier by a predetermined an- 
gle about a rotational axis of the carrier; 
a feed mechanism having a cord outlet guide 
for feeding a carcass cord toward an outer sur- 
face of the carrier, said feed mechanism being 
reciprocable in the axial direction of the carrier 
within a surface region thereof, that extends ax- 
ially of the carrier at least between positions of 
the carrier corresponding to a bead portion and 
a tread end portion of a tire, respectively; and 



pressure mechanisms forming at least a pair 
and arranged adjacent to opposite ends of said 
surface region of the carrier, respectively, so 
that the carcass cord fed from the feed mech- 
5 anism is wound about the respective pressure 

mechanisms and urged thereby toward the out- 
er surface of the carrier. 

2. The apparatus according to claim 1, wherein said 
10 pressure mechanisms forming a pair are arranged 
adjacent to those positions of the carrier, which cor- 
respond to opposite bead portions of a tire, respec- 
tively. 

15 3. The apparatus according to claim 1, wherein said 
pressure mechanisms forming a pair are arranged 
adjacent to those positions of the carrier, which cor- 
respond to the bead portion and the tread end of 
the tire, respectively. 

20 

4. The apparatus according to claim 1 , comprising two 
pairs of said pressure mechanisms arranged adja- 
cent to those portions of the carrier, which corre- 
spond to opposite bead portions and opposite tread 

25 ends of the tire, respectively. 

5. The apparatus according to claim 1, wherein said 
pressure mechanism comprises a pin about which 
the carcass cord can be wound, drive means for 

30 moving the pin into, and out of contact with the outer 
surface of the rubber member on the carrier, and a 
pressure member for urging the carcass cord, 
which has been wound about the pin, toward the 
outer surface of the rubber member on the carrier. 

35 

6. The apparatus according to claim 1, further com- 
prising at least one deflection mechanism arranged 
between the pressure mechanisms, for changing 
the direction in which the carcass cord extends 

40 along the outer surface region of the carrier. 

7. The apparatus according to claim 1 , wherein the 
feed mechanisms each comprise a three-axle actu- 
ator that is adapted to move the carcass cord along 

45 the outer surface of the carrier. 

8. A method of producing a tire carcass, comprising 
the steps of: 

so supporting a rubber member on a substantially 

toroidal carrier; 

operating an indexing mechanism and thereby 
causing an indexing movement of the carrier by 
a predetermined angle about a rotational axis 
55 of the cattier; 

operating a feed mechanism synchronously 
with the indexing mechanism, so that said feed 
mechanism is reciprocated in the axial direction 
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of the carrier within a surface region thereof, 
that extends axially of the carrier at least be- 
tween positions of the carrier corresponding to 
a bead portion and a tread end portion of a tire, 
respectively, and a carcass cord is fed through 5 
an outlet guide in the feed mechanism toward 
an outer surface of the carrier; and 
operating at least a pair of pressure mecha- 
nisms synchronously with the indexing mecha- 
nism, said pressure mechanisms being ar- 10 
ranged adjacent to opposite ends of said sur- 
face region of the carrier, respectively, so that 
the carcass cord fed from the feed mechanism 
is wound about the respective pressure mech- 
anisms and urged thereby toward the outer sur- '5 
face of the carrier. 



9. The method according to claim 8, wherein at least 
one deflection mechanism is provided between said 
pressure mechanisms, further comprising the step 20 
of engaging the carcass cord with the deflecting 
mechanism so as to change the direction of the car- 
cass cord along the outer surface region between 
said pressure mechanisms and thereby form a car- 
cass in which the carcass cord has a deflected cent- 25 
er region. 

10. The method according to claim 8, wherein said feed 
mechanism and said pair of pressure mechanisms 
are provided for each side of the tire, and the mech- 30 
anisms on both sides of the tire are operated simul- 
taneously with the corresponding mechanisms, re- 
spectively. 
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(57) An apparatus (1) for producing a tire carcass 
having bead portions which are substantially free from 
cut surfaces of carcass cords. The apparatus includes 
a substantially toroidal carrier (2) for supporting a rubber 
member (18) of a tire. An indexing mechanism causes 
an indexing movement of the carrier by a predetermined 
angle about a rotational axis of the carrier. A feed mech- 
anism (3a,3b) continuously feed a carcass cord (7) to- 
ward an outer surface of the carrier, wherein the feed 
mechanism are reciprocable in the axial direction of the 
carrier within a surface region (9) thereof, that extends 
axially of the carrier at least between positions of the 
carrier corresponding to a bead portion and a tread end 
portion of a tire, respectively. Pressure mechanisms 
(4a-4d) forming at least a pair are arranged adjacent to 
opposite ends of the surface region of the carrier, re- 
spectively, so that the carcass cord fed from the feed 
mechanism is wound about the respective pressure 
mechanisms and urged thereby toward the outer sur- 
face of the carrier. 



FIG. 1 




Q_ 
LU 



Printed by Jouve, 75001 PARIS (FR) 



EP 1 101 597 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 31 0169 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntXI-7) 



EP 0 962 304 A (BRIDGEST0NE CORP) 
8 December 1999 (1999-12-08) 

* the whole document * 

US 4 830 781 A (OSWALD RICHARD W) 
16 May 1989 (1989-05-16) 

* column 5, line 30 - line 60; figures 
3,4B * 

* column 7, line 6 - line 13 * 

PATENT ABSTRACTS OF JAPAN 

vol. 1998, no. 13, 

30 November 1998 (1998-11-30) 

-& JP 10 226203 A (YOKOHAMA RUBBER CO 

LTD: THE), 25 August 1998 (1998-08-25) 

* abstract; figures 2,4 * 

US 3 815 652 A (POUILLOUX J) 
11 June 1974 (1974-06-11) 

* figure 6 * 



1,2,5,8, 
10 



1,6-9 



1,8 



1,8 



B29D30/10 
B29D30/16 



The present search report has been drawn up for all claims 



Placs oi warch 

THE HAGUE 



□ale ot completion ot tno search 

10 May 2002 



TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 



B29D 



Examiner 

Boone, 0 



CATEGORY OF CITED DOCUMENTS 

X : panicularty relevant « taken alone 

Y : particularly relevant If combined with another 

document of the same category 
A : technological background 
O : non-wrmen disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on. or 

after the fling dale 
D : document ctad m the application 
L : document cited lor other reasons 



& : member ol the same patent family, corresponding 
document 



2 



EP 1 101 597 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 31 0169 



This annex lists the patent family members relating to Ihe patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of Information. 

10-05-2002 



Patent document 
cited in search report 



Publication 
date 



Paient family 
member(s) 



Publication 
date 



EP 


0962304 


A 


08- 


-12- 


•1999 


JP 


2000052448 A 


22-02-2000 














EP 


0962304 A2 


08-12-1999 














US 


6328836 Bl 


11-12-2001 


US 


4830781 


A 


16- 


-05- 


■1989 


AU 


2532988 A 


17-04-1989 














AU 


608384 B2 


28-03-1991 














BR 


8807205 A 


17-10-1989 














EP 


0335937 Al 


11-10-1989 














JP 


2501378 T 


17-05-1990 














WO 


8902492 Al 


23-03-1989 


JP 


10226203 


A 


25- 


-08- 


•1998 


NONE 






US 


3815652 


A 


11- 


-06- 


•1974 


FR 


2132509 A5 


24-11-1972 














AT 


324859 B 


25-09-1975 














AU 


462433 B 


09-06-1975 














AU 


4078272 A 


11-10-1973 














BE 


781694 Al 


05-10-1972 














CA 


957255 Al 


05-11-1974 














DD 


98865 A5 


12-07-1973 














DE 


2214553 Al 


12-10-1972 














ES 


401438 Al 


01-10-1975 














GB 


1392002 A 


23-04-1975 














IT 


954598 B 


15-09-1973 














LU 


65104 Al 


07-12-1972 














NL 


7204449 A 


09-10-1972 














SE 


381427 B 


08-12-1975 














YU 


86072 A 


31-12-1976 



p 

Si For more details about this annex ; see Official Journal of the European Patent Office, No. 12/82 



3 



